Vitamin D is acquired through diet and skin exposure to ultraviolet B light. Skin production is determined by length of exposure, latitude, season, and degree of skin pigmentation. 
INTRODUCTION
Osteoporosis is a common problem in the United States and elsewhere. In its recent prevalence report, the National Osteoporosis Foundation indicated that, among those ͧ 50 y of age, 20% of white women and 5% of black women have osteoporosis and 52% of white women and 35% of black women have low bone mass, defined as 1-2.5 SD below the young reference mean (1) . Seven percent of white men and 3% of black men have osteoporosis, and 35% of white men and 19% of black men have low bone mass. These values are in accord with recent estimates of fracture rates for the 2 race groups. Barrett et al (2) reported that the actuarial risks of hip fractures by age 85 y are 11.2% for white women, 3.6% for black women, 4.1% for white men, and 2.0% for black men.
Vitamin D is known to be essential for bone health. It is also well recognized that blacks have lower vitamin D concentrations than do whites. The fact that blacks have higher bone mass and lower fracture rates than do whites has led some to assign less importance to defining the role of vitamin D in bone health for blacks. The objectives of this report are to compare, for blacks and whites, vitamin D physiologic processes, observational studies of vitamin D, and vitamin D intervention studies related to bone health. The issues of optimal 25-hydroxyvitamin D [25(OH)D] concentrations and the vitamin D intake needed to reach such concentrations are also addressed.
COMPARATIVE PHYSIOLOGIC FINDINGS
In addition to having higher bone mass than whites, blacks have been reported to have higher circulating concentrations of parathyroid hormone (PTH) (3, 4) and 1,25-dihydroxyvitamin D [1,25(OH) 2 D] (3, 4), although these findings have not been observed consistently (5) . With dynamic testing involving citrate infusions among black and white women, Fuleihan et al (6) observed a mild degree of PTH elevation among black subjects. A consistent finding is that blacks have lower urinary calcium concentrations than do whites, when the 2 groups are studied with the same calcium intakes (3, 5, 7) . Black women were shown to have similar levels of calcium absorption, compared with white women; however, their circulating concentrations of 1,25(OH) 2 D were higher, which suggests that blacks may have gut resistance to the actions of 1,25(OH) 2 D (8). Consistent with this suggestion, a subsequent investigation revealed that the increase in fractional calcium absorption in response to oral administration of 1,25(OH) 2 D was reduced among blacks, compared with whites (7) .
Racial/ethnic differences in bone turnover have also been reported. In a large observational study among premenopausal and perimenopausal women, Finkelstein et al (9) observed that serum osteocalcin concentrations were 11-24% higher among white women than among black, Chinese, and Japanese women in the United States. In that study, urinary N-telopeptide concentrations were similar for the black and white women, being 9-18% higher than values for the Chinese and Japanese women. In other studies, blacks exhibited lower turnover rates than did whites (3, 4, 10) . During dynamic testing involving PTH(1-34) infusions, black and white women exhibited similar increases in the markers of bone formation but the white subjects demonstrated significantly greater increases in biochemical markers of bone resorption than did the black subjects (11) . This resistance to the bone-resorbing action of PTH may contribute to the higher bone mass among black adults.
SERUM 25(OH)D CONCENTRATIONS AMONG BLACKS AND WHITES
Serum 25(OH)D concentrations are generally lower among blacks than among whites. This was observed in the third National Health and Nutrition Examination Survey sample of 18 000 men and women (12) . It was also noted in a study of 90 black and white women, 20-40 y of age, who were evaluated 4 times each in the course of 1 year in the Boston area, at latitude 42°N (13) . (17) defined and compared the skin vitamin D synthetic capacity for black and white subjects who were exposed to total-body, suberythemal, ultraviolet B rays (280-315 nm) twice weekly for 6 wk. As shown in Figure 2 , the black subjects had lower starting 25(OH)D concentrations than did the white subjects, but their increases in response to ultraviolet B light exposure were similar to those of the white subjects. Concentrations of the 25(OH)D metabolite 24,25-dihydroxyvitamin D also increased in parallel for the black and white subjects (Figure 2 ). These studies suggest that blacks and whites have similar capacities to absorb and synthesize vitamin D.
OBSERVATIONAL STUDIES OF THE CONSEQUENCES OF LOW 25(OH)D CONCENTRATIONS
In a study of 246 elderly, black and white, low-income subjects in Boston, serum PTH concentrations were somewhat higher among the black subjects, but the associations of 25(OH)D concentrations with PTH concentrations were similar for the 2 groups (16) . In this study population, there was a high prevalence of secondary hyperparathyroidism, defined as fasting serum PTH concentrations above the reference range of 1.1-6.9 pmol/L (18). Among the black subjects, 40% of the women and 35% of the men had secondary hyperparathyroidism; among the white subjects, 23% of the women and 13% of the men had elevated PTH concentrations.
With the same subjects as described above, we examined the bone turnover rates for those with and without secondary hyperparathyroidism, within each racial group (18) . As shown in Figure 3 , black men and women with secondary hyperparathyroidism had higher serum osteocalcin concentrations than did blacks with normal PTH concentrations. The black women with secondary hyperparathyroidism also had higher serum N-telopeptide concentrations than did black women with normal PTH concentrations (Figure 3) . Secondary hyperparathyroidism was associated with higher serum osteocalcin and N-telopeptide concentrations among the white women but not the men. Overall, concentrations of biochemical markers of bone turnover were similar for the black and white subjects with normal PTH concentrations.
Finally, among those subjects, heel bone mineral densities were significantly lower among the black women with secondary hyperparathyroidism than among the black women with normal PTH concentrations (18) . From these findings, we can conclude that low 25(OH)D concentrations are associated with untoward skeletal effects among blacks and whites.
VITAMIN D INTERVENTION STUDIES
Vitamin D intervention studies with fracture outcomes have been conducted predominantly among European and American whites. In 1996, Lips et al (19) reported that supplementation with 400 IU/d vitamin D had no effect on the risk of hip fractures among elderly men and women living in the Netherlands. Supplementation with 100 000 IU of vitamin D every 4 mo (equivalent to 833 IU/d) for a large group of community-dwelling elderly men and women in the United Kingdom decreased the risk of any first fracture by ȁ30% (20) . Three other studies of the effects of combined calcium and vitamin D supplementation showed reductions in rates of hip fractures (21) and all nonvertebral fractures (21-23), compared with placebo. The results of those studies are summarized in Table 1 . The published 25(OH)D concentrations in Table 1 (20) M, F 820 74 --ѿ Lips et al (19) M, F 400 54 54 Ҁ6 N S among older adults. None of these studies addressed the possibility that higher doses of vitamin D might provide additional benefits to the skeleton. Vitamin D intervention studies with changes in bone mineral density or fracture outcomes have not been reported for black subjects. A small pilot study with black subjects revealed that supplementation with 800 IU/d vitamin D for 12 wk decreased serum PTH and urinary N-telopeptide concentrations (26) . This suggests that longer-term supplementation with vitamin D is likely to have favorable effects on the skeleton among black subjects, although direct evidence is needed.
CONCLUSIONS
Vitamin D is important for optimal bone health among blacks and whites. Utilization of oral vitamin D appears to be similar for blacks and whites. Blacks and whites appear to have similar capacities to synthesize vitamin D in the skin but, at usual levels of sun exposure, vitamin D synthesis is less efficient among blacks because of their greater skin pigmentation. For white adults, an average 25(OH)D concentration of 80 nmol/L is needed for improved bone health and an intake of 800-1000 IU/d vitamin D 3 is required to bring the group mean 25(OH)D concentration to 80 nmol/L. The specific benefit to be gained from increasing vitamin D intake remains to be defined for black subjects.
